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Bureau of Standards ( Div. VIII-3) Letter Circular VIPP-^1
Department of Commerce, Revised July 26, 1920.

Washington, D. G%

SOURCES OF INFORMATION AND DATA ON THE PROPERTIES OF METALS AND
ALLOYS.

The Bureau receives many requests for general and compre-
hensive information on the properties of metals and alloys

;

general requests of this sort for such a volume of information
it is really possible to answer only with a statement of sources
where the information may be obtained. This letter circular
attempts to give a working bibliography of reference and hand-
books.on this subject. The Bureau itself is preparing circulars
dealing with the properties of individual metals and alloys but
these are as yet too few to permit a general circular to be
based on them dealing with all metals and alloys.

The sources below are arranged topically, the reference
books mentioned should be available in any good technical or
scientific library. Mechanical properties of such materials
are most excellently described by standard specifications for

the materials such as those of the American Society for Test-
ing Materials.

Date of
latest
edition

Handbooks of Tables and Constants

(1) 1918

(3) 1918

to

^
1918
1916

(5) 1916

(6) 1915

(?) 1914

(8) 1915

(9) 1912

(10)
(11)

1911
1909

Richards, J. W., METALLURGICAL CALCULATIONS, pts. I,

II, and III; McGraw Publishing Co., New York City.

Liddell, D.M., METALLURGISTS 1 & CHEMISTS* . HANDBOOK;
McGraw-Hill Book Co., Inc., New York City.

METALS AND ALLOYS; The Metal Industry, London.
SMITHSONIAN PHYSICAL TABLES; The Smithsonian Insti-

tution, Washington, D. C.

MECHANICAL ENGINEERS* HANDBOOK; McGraw-Hill Book Co..

Inc., New York City.
STANDARD HANDBOOK FOR ELECTRICAL ENGINEERS; McGraw?

Hill Book Co., Inc., New York City.
TABELLES ANNUELLES DE CONSTANTES ET DONNEES NUMERIQUES

DE CHEMIE DE PHYSIQUE ET DE TECHNOLOGIE; Gauthier-

Viliars Paris.
Societe Francaise de Physique, REOUEIL DE CONSTANTES

PHYSIQUES; Gauthier-Vi liars, Paris.
Landolt-Bornstein-Roth ;

pHYSIKALISCH-CHEMISCHE
TABELLEN; Julius Springer, B-$rlin,

HUTTE, pts, I, II, III; Wilhem Ernst & Sohn, Berlin.

Winkelmann, A., HANDBUCH DER PHYSIK, pts, I-II;

Johann Ambrosius Barth, Leipzig.
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Statj sties
Til'P’iSIO
$13) 1919

(14) 1916

(15) 1913

MINERAL INDUSTRY; McGraw-Hill Book Co
« , New York,

ANNUAL _ STATISTICAL REPORT OF THE AMERICAN IRON AND
sTEjJi INSTITUTE, American Iron and Steel Institute.
New York City,

U * s
,°_

ufological Survey; MINERAL RESOURCES OF THE
UNITED STATES; Government printing Office. Washing-
ton, D, 3,

METAL STATISTICS; American Metal Market Co,. New York
City.

Books, on Non-Ferrous Metal s and. Alloys

(IS)

(17)

(18)

(19)

(30)

(31)

(23 )

(33)

(34)

(35)

(26)

(27)

(28)

(29)

(30)

1920 Buchanan, J. F e , PRACTICAL ALLOYING; Penton Publish-
ing Co., Cleveland, Ohio,

1919 Gulliver, G, H
. , METALLIC ALLOYS; Chas. Griffin & Co.

Lid. , London,
1915 Wood, Ro A., THE WATERBURY BOOK OF ALLOYS; Law Print-

ing Co„, New York City.
1914 Hofman, K, 0., METALLURGY OF COPPER; McGraw Hill Book

Co,, Inc. 5 New York City.
1914 Law, E, F

, , ALLOYS AND THEIR INDUSTRIAL APPLICATIONS;
C. Griffin & Co,, Ltd,, London.

1914 Gowland, METALLURGY OF NON-FERROUS METALS; Chas,
Griffin & Co., London.

1913 Ledebur, A., DIE LEGIERUNGEN ;
M, Krayan, Berlin.

1909 Cavalier
,

J,, ALL1AGES METALLIQUES; Vuibert et Nony;
Paris,

1909 Krupp
, At

, DIE LEGIERUNGEN; A. Hartleben, Leipzig,
1908 Brannt, W. T., THE METALLIC ALLOYS; Henry Carey Baird

& Co., Philadelphia, Pa.
1908 Wust, F,, LEGIER-UND LOT-KUNST ; Berhjm Friedr. Voigt,

Leiozig.
1906 Quillet, L,, ETUDE INDUSTRIELLS DE3 ALLIAGES

METALLIQUES; H. Dunod et E, Pinat, Paris.
1903 Saok, M,, BIBLIOGRAPHIS DER METALLEGIERUNGEN; L. Voss,

Leipzig.
1901 Hiorns, A, H,

, MIXED METALS AND METALLIC ALLOYS; Mac
Millan & Co., Ltd,, London.

1890 Thurston, R, H,, A TREATISE ON BRASSES, BRONZES, AND
OTHER ALLOYS AND THEIR CONSTITUENT METALS; John
Wiley & Sons, New York City.

Books on Iron and Steel

(31) 1919

(33) 1919

(33) 1919

(34) 1918

Backert, A s O., THE A B C OF IRON AND STEEL; Penton
Publishing Co., Cleveland, Ohio 0

Tienann, H, P„, IRON AND STEEL; A Pocket Encyclopedia,
McGraw-Hill Book Go., New York City.

Hibbard, H. D., MANUFACTURE AND USES OF ALLOY STEELS;
John Wiley & Scn3 Co., New York City.

Bullens, D e K., STEEL AND ITS HEAT TREATMENT; John
Wiley & Sons, New York City.
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Oberg, E, and Jones, F. D., IROfj AND STEEL; The
Industrial Press, New York City,

Spring, L* ??., KCN-TECHNICAL CHATS ON IRON AND
STEEL ; Frederick A, Stokes 0o 5 ,

New York City,
Harbord and Hall, THE METALLURGY OF IRON AND STEEL:

J. B. Lippincott Co,, Philadelphia,
Edwards, 0, A,

9 PHYSICO-CHEMICAL PROPERTIES OF
STEEL; C, Griffin & Co,, London,

Giolitti, F,, Richards, J, W., RoutHer, C, A,,
THE CEMENTATION OF IRON AND STEEL ;

MoGraw-Hill
Book Co e , Inc,, New York City e

IMars, G,
, DIE SPEZIALSTAHLE; Ferdinand Enke,

Stuttgart

,

Brearley, H., HEAT TREATMENT OF TOOL STEEL;
Longmans, Green and Co,, London,

Lake, E. F., COMPOSITION AND HE^T TREATMENT OF
STEEL; McGrar-Hil?, Book Co., New York City,

Haenig, A,, DEft KONSTRUKT IONS=3T/.PL HOT) SEINE
MlKRO- STEUXTUR ; M, Krayn, Berlin.

Campbell, H. H e , THE MANUFACTURE AND PROPERTIES OF
IRON AND STEEL; Hill Publishing Co., Nefr York.

Guillett
, L., LES ACIERS SPECIAUX; Ch, Dunod, Paris,

Howe, H. M., IRON, STEEL AND OTHER ALLOYS; Sauveux
& Whiting, Boston.

Thurston, R. H,, A TREATISE ON IRON AND STEEL;
John Wiley & Sons, New York City.

Books on Cast Iron

(48) 1920 Horner, J, G,, PRACTICAL IRON FOUNDING; Sir, Isaac
Pittman & Sons, Ltd,, London and New York City.

(49) 1918 Hatfield, W. H., CA-ST IRON IN THE LIGHT OF RECENT
RESEARCH; Chas. Griffin & Co., London,

(50) 1917 Moldenke, R., THE PRINCIPLES OF IRON FOUNDING;
McGraw Hill Book Co., New York City,

(51) 1917 Payne, D. W., THE FOUNDERS MANUAL; D. Van Nostrand
& Go., New York City,

(52) 1911 < Kirk, E., FOUNDRY IRONS, H, G. Baird & Co.,
Philadelphia, Pa,

(53) 1911 Geiger, C., HANDBUCH DER EISEN-UND STAHLGIESSEREI

;

Julius Springer, Berlin.
(54) 1910 Moldenke, R., TEE PRODUCTION OF MALLEABLE CASTINGS;

Penton Publishing Co., Cleveland, Ohio,
(55) 1904 West, T, D., METALLURGY OF CAST IRON; Cleveland

Printing and Publishing Co,, Cleveland, Ohio,

Books on Individual Metals and Metallurgy

Aluminum (56) 1914 Kaause, H», DAS ALUMINIUM UND SEINE LEGIER-
UNGEN; A. Haxtleber, Leipzig,

(57) 1905 Mine*, A., THE PRODUCTION OF ALUMINUM AND
ITS INDUSTRIAL USE; John Wiley & Sons,
New York.

Antimony (58) 1909 Wand, C, Y., ANTIMONY; C, Griffin & Co.,
London.

'1 i

(35) 1918

(36) 1917

(37) 1916

(38) 1916

(39) 1915

(40) 1912

(41) 1911

(43) 1911

(43) 1910

(44) 1907

(45)

(46)

1904
1903

(47) 1898
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Bi smuth

Cadmium

Chromium

Cobalt

Copper
Gold

Iron

Lead

Magnesium

Manganese

Mercury
Molybdenum

Niokel

Platinum

Silicon

(59)

(60)

(61)

(63)

(63)

(84)

(65)

(66 )

(67)

(68 )

(69)

(70)

(71)

1914
Gowiand, (31)

1884 Charleton, G. A,, TIN, ARSENIC, BISMUTH,
AND WOLFRAM; E. & F. Spon, Ltd., London.

1913 Liebig, R.G.M., ZINC UND CADMIUM; 0,
Spanner , Leipzig

,

1911 Bouchonnet, A., ZINC, CADMIUM, CUIVRE,
MERCURE; 0. Doin et fils, Paris.

1910 Ouvard, L.V.R., INDUSTRIES DU CHROME, DU
MANGANESE, DU NICKEL ET DU COBALT; 0.

Doin ©t fils, Paris.
1909 Escard, (88)
1914 Gotland, (21)
1910 Ouvard, (63)
1914 Hofman, (20)
1915 Rose, T* R., THE PRECIOUS METALS; D. Van

No strand Co., New York City.
1914 Gowiand, (21)

1918 Carnegie, D., LIQUID STEEL; Longmans,
Green & Co,. New York City.

1918 Turner, T., THE METALLURGY OF IRON; C.

Griffin & Co., London.
1916 Harbord and Hall (37 )

1918 Hofman, H. 0., METALLURGY OF LEAD; McGraw-
Hill Book Co., Now York City.

1910 Collins, H. F., THE METALLURGY OF LEAD; 0.
Griffin & Co», London.

1909 Richter, (80)
1916 Grosvenor, W, M., MANUFACTURE AND USE OF

METALLIC MAGNESIUM; Paper before Amer.
Electrochem. Soc. in New York,
Feb. 19IS

1910 Ouvard, (62)
1909 Escard, (88;
1911 Bouchonnet, (61)
1916 Horton, F. 71 ., MOLYBDENUM, ITS ORES, ETC.,

Government Printing Office, Washington,
D » C

.

1909 Escard, (88)
1905 Truchot, (74)
1917 REPORT OF ROYAL ONTARIO NICKEL COMMISSION,

A, Wilgress, Toronto,
1914 Gowiand, (21)
1910 Ouvard, (62)
1914 Gowiand, (il)
1912 Molinie and Dietz, (72)
1915 Rose, (63)
1914 LeChatelier, H., LE SILICE ET LES SILICATES;

A. Hermann et fils, Paris.
1909 Escard, (88

)
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Silver

(73)

Tin (73)

Titanium (74)

Tungsten (85)

Uranium

)

)

Vanadium

)

(76)

Zinc (77)

(78)

(79)

(80)

(81)

Zirconium (33)

General (83$

(84)

(85)

(85)

(87)

(88 )

(89)
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1915 Rose, (63)
1914 Gowland, (31

)

1913 Molinie, M., and Dietz, H«, INDUSTRIES DES
METAUX PRECIEUX; 0. Doin et fils, Paris.

1911 Louis, H., METALLURGY OF TIN; McGraw-Hill
Book Co., New York.

1909 Richter, (80)
1905 Truchot, P., LES PETITS METAUX, TITANE,

YUNGSTENE, MOLYBDENUM; Gauthier-Vi liars,
Paris.

1911 Mennicke, H., DIE METALLURGIE DES WOLFRAMS;
M. Krayn, Berlin.

1915 Parsons, C.L., EXTRACTION AND RECOVERY OF
RADIUM, URANIUM AND VANADIUM; Governments
Printing Office, Washington, D. C,

1909 Escard, (88)
1918 Smith, E.A., THE ZINC INDUSTRY; Longmans

Green & Co., London and New York City.
1913 Liebig, R.G.M., ZINK UND CADMIUM; 0.

Spanier, Leipzig.
1903 Ingalls, W.R., THE METALLURGY OF ZINC AND

CADMIUM; The Engineering & Mining
Journal, New York.

1909 Richter, K., ZINK, ZINN UND BLEI; A,
Hartleben, Leipzig.

1905 Lodin, M., METALLURGIE DU ZINC; Ch. Dunod,
Paris.

1917 Meyer, H.C., THE INDUSTRIAL APPLICATIONS
OF ZIRCONIUM; Reprint from Mineral Foote
Notes,- Foote Mineral Co., Philadelphia, Pa.

1915 Johnstone, (83)
1915 Johnstone, S.J., THE RARE EARTH INDUSTRY;

Cro-sby, Lockwood & Son, London.
1914 Gowland, W., (21

)

1913 Hofman, H.OQ, GENERAL METALLURGY; McGraw-
Hill Book Co., Now York City.

1912- Thorpe, E., DICTIONARY OF APPLIED CHEMIS-
1913 TRY, 5 volumes; Longmans, Green & Co.,

London.
1905- Abegg, R., and Auerback, Fr., HANDBUCH DER
1913 Anorganischem Chemie; 5 Volumes; S.

Hirzel, Leipzig.
1913 Browning, P.EE, INTRODUCTION TO THE RARER

ELEMENTS; J. Wiley & Sons, New York.
1909 Esaard, J., LES METAUX SPEC1AUX; Dunod et

P j_nat p0ai i s •

1904 Schnabel) C., HANDBUCH DER METALLHUTTENKUNDE

j

pts. I and II; Julius Springer, Berlin..
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Books on Metallography

(90) 1920

(91) 1918

(92) 1918

(93) 1916

(94) 1914

(95) 1914

(96) 1914

(97) 1912-

(98)
1913

1913

(99) 1912

(100) 1909-

(101)
1912

1909

(102)
1909
1906

Hoyt, S. L., PRINCIPLES OF METALLOGRAPHY;
McGraw-Hill Book Co., New York City,

Guillet, L. and Portevin, A., PRECIS DE
METALLOGRAFHIE MICROSCOPIQUE ET DE
MACROGRAPHIE; H. Dunod et E, Pinat,
Paris,

Sauveur, A,, THE METALLOGRAPHY AND HEAT
TREATMENT OF IRON AND STEEL; Sauveur
and Boylston, Cambridge, Mass.

Howe, H. M., METALLOGRAPHY OF STEEL AND
CAST IRON; McGraw-Hill Book Co.,
New York.

Desch, C. H., METALLOGRAPHY; Longmans,
Green & Co., London.

Rosenhain, W., INTRODUCTION TO PHYSICAL
METALLURGY; Constable & Co., Ltd., London,

Tammann, G., LEHRBUCH DER METALLOGRAPHIE;
Leopold Voss, Leipzig.

Guertler, W., HANDBUCH DER METALLOGRAPHIE

;

Gebr, Borntrager, Berlin.
Martens, A,, Heyn, E», MATERIALIENKUNDE

FUR DEN MASCHINENBAU; Julius Springer,
Berlin.

Robin, F., TRAITE DE METALLOGRAPHIE; A.

Hermann et fils, Paris,
Bornemann, K., DIE BINAREN METALLEGIERUNGEN;

pts. I and II; Wilhelm Knapp, Halle, A.S.
Guillet, L., TREMPE, RECUIT, REVENU, Dunod,

et Pinat, Paris.
Cavalier, (23)
Guillet, L., ETUDE THEORIQUE DES ALLIAGES

METALLIQUES; Ch, Dunod, Paris,

Specifications

(103) 1920

(104) 1920

(105) 1930

(106) 1920

(107) 1919

(108) 1918

SOCIETY OF AUTOMOTIVE ENGINEERS STANDARDS;
published through the Standards Manager,
Mr. R, S. Burnett, 29 Wfest 39th Street,
New York City.

U. S. NAVY DEPARTMENT SPECIFICATIONS;
published through the Bureau of Supplies
and Accounts, of the Department.

U. S. NAVY AERONAUTICAL SPECIFICATIONS;
PUBLISHED through the Bureau of Con-
struction and Repair of the Department.

U. S. ARMY AEROimUTICAL SPECIFICATIONS;
published through the Director of the
Air Servioe, War Department.

American Society for Testing Materials;
A.S.T.M. TENTATIVE STANDARDS ( see below)

American Society for Testing Materials; A.S.
T.M. STANDARDS, published by the Society
through its Secretary-Treasurer, Mr, C.L,
Warwick, 1315 Spruce St, Philadelphia, Pa.
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Books on Mechanical Properties

d

(109) 1920 Moore, H. F., TEXT BOOK OF THE MATERIALS
OF ENGINEERING; McGraw-Hill Book Co.,
New York.

(110) 1916 Upton, G, B.. THE STRUCTURE AND PROPERTIES
OF THE MORE COMMON MATERIALS OF CON-
STRUCTION; John Wiley & Sons, New York.

1912 Martens, A., Heyn, E., (98)

Periodicals and Journals .

(111 }.

(112 )

(113)

(114)

(115)

(116)

(117)

(118)

(119)

(ISO)

(121 )

(123)

(123)

1882- TESTS OF METALS; Reports of tests made
1919 at the U, S. Watertown Arsenal, Govern-

ment Printing Office, Washington, D.C,
1909- JOURNAL OF THE INSTITUTE OF METALS (BRITISH)
1919 Caxton House, Westminster, S.W.

1871- JOURNAL OF THE IRON AND STEEL INSTITUTE
1919 (British) E, & F, Spon, Ltd,, London,

1905- MINING AND METALLURGY; American Institute
1920 of Mining and Metallurgical Engineers.

New York City.
1895- THE METAL INDUSTRY, 99 John Street, New
1920 York, Including The Aluminum World,

The Brass Founder and Finisher, and
The Electroplater ‘ s Review,

1902- CHEMICAL AND METALLURGICAL ENGINEERING;
1920 McGraw-Hill Book Co., New York City,

Formetly ’’Metallurgical and Chemical
Engineering” and "Electrochemical and
Metallurgical Industry” Including "The
Metallographist”

.

1881- STAHL UND EISEN; Stahl-eisen m.b.H.,
1920 Dusseldorf,

1904- METALLURGIE; Wilhelm Knapp, Halle, being
1920 now issued as METAL UND ERZ (non-ferrous)

and FERRUM (Iron and Steel)
1904- REVUE DE METALLURGIE; Dunod et Pinat,
1920 Saris.

1899- PROCEEDINGS OF THE AMERICAN SOCIETY FOR
1919 1?. TESTING MATERIALS; Seoretary-Treasurer

,

1315 Spruce Street, Philadelphia, Pa.
1911- INTERNATIONAL ZEITSCHRITT FUR METALLKUNDE;
1920 formerly "International Zeitschrift fur

Metallographie"

,

Gebr. Borntroeger, Berlin.
1855- THE IRON AGE; The Iron Age Publishing Co.,
1920 New York City.

1872- THE FOUNDRY; Penton Publishing Co.,
1920 Cleveland, Ohio.
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191S- JOURNAL OF THE SOCIETY OF AUTOMOTIVE
3L920 ENGINEERS, Society of Automotive

Engineers, Inc,, New York City.
1856- THE ENGINEER ;

The Engineer, London. 1920.
1887- SCIENTIFIC AMERICAN MONTHLY; formerly
1920 Soientifio American Supplement, Munn &

Co,, New York C
! i ry P

1897- PROCEEDINGS OF THE INTERNATIONAL ASSOCIATION
1912 FOR TESTING MATERIALS; McGraw-Hill Book

Co., New York,
1907- CHEMICAL ABSTRACTS; American Chemical
1920 Society; Easton, Pa.

1884- ENGINEERING INDEX; Now published in Mechan-
1920 ioal Engineering, American Society of

Mechanical Engineers, New York City.
1910- BULLETINS AND TECHNICAL PAPERS OF THE
1920 BUREAU OF MINES; Eureau of Mines, Depart-

ment of the Interior, Washington, D.C,

Bureau of Standards Publications

.

SCIEIfrjFIO PAPERS

63 Melting points of iron-group elements by new radiation method;
by G, K, Burgess, April 5, 1907.

105 Radiation constants of metals; by W. W. Coblentz, August 22,
1908.

109 Testing of transformer steel; by M, G. Lloyd and J. V. S,
Fisher, January 29, 1909,

120 The thermoelectric properties of tantalum and tungsten; by
W, W, Coblentz, January 15, 1909.

124 Platinum resistance thermometry at high temperatures; by C.
W. Waidner and G, K, Burgess, June 25, 1909,

147 Temperature coefficient of resistance of copper; by J . H,

Dellinger, July 13, 1910.
148 Electrical conductivity of commercial copper; by F, A, Wolff

and J. H. Dellinger, August 1, 1910,
205 Melting points of refractory elements; I, Elements of atomic

weight from 48 to 50; by G, K. Burgess and R. G. Waltenberg,
April 25, 1913.

213 Critical ranges A2 and A3 of pure iron; by G, K, Burgess and
J. J. Crowe, September 22, 1913,

224 Emissivity of mefcals and oxides; I, Nickel oxide (NiO) in
range 600° to 1300°C; by G, K, Burgess and P, D. 3£oote.
April 15, 1914.

231 Speoif.io heat of copper in interval 0° to 50°C», with note
on vacuum-jacketed calorimeters; by D. R. Harner 3d,
May 30, 1914.

236 Electrical resistance and critical range of pure iron; by
G, K. Burgess and I, N« Kellberg, August 21, 1914,

I

(124)

(127)

(138)

(139)

(130)
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242 Emissivity of metals and oxides IT.
j
Measurements with micro-

pyrometer; by G. K. Burgess and R. G c Waltenberg. October
24, 1914.

243 Emissivity of metals and oxides: III, Total emissivity of
platinum and relation between total emissivity and resis-
tivity; by Paul 33, Foots. January 30, 1915,

245 Temperature coefficient of magnetic permeability within
working range

; by Raymond L, Sandford. January 30, 1915.
249 Emissivity of metals and oxides; IV, Iron oxide; by George K,

Burgess and Paul D. Foote. June 34, 1915

„

250 Characteristics of radiation pyrometers; by George K, Burgess
and Paul D, Foote/ August 10, 191b t

254 Study of quality of platinum ware; by George K, Burgess and
PP.. D. Sale, August 35, 1915,

366m Preparation of pure iron and iron-carbon alloys, by J. R.
Cain, E, Schramm, and H, E. Cleaves, February 29, 1916.

272 Correlation of magnetic and mechanical properties of steel;
by Charles W. Burrows. March 29, 1916,

280 Further experiments of volatilisation of platinum; by G, K.
Burgess and R, G, Waltenberg. June 16, 1916,

294 Freezing point of mercury; by R, M. Wilhelm. October 26„ 1916,
296 Thermoeleotrio measurement of critical ranges of pure iron;

by George K, Burgess and H, Scott. November 23, 1916.
300 Emissivity of Straight and Helical Filaments of Tungsten; by

W. W. Coblentz, June 8, 1917,
307 Note on Electrical Conduction in Metals at Low Temperatures;

by Francis B, Silebee. July 33, 1917,
308 The Reflecting Power of Tungsten and Stellite by W* W.

Coblentz and W. B, Emerson, August 10, 1917,
321 Thermal Expansion of Alpha & Beta Brass between 0 e and 600°C,

in Relation to the Mechanical Properties of Heterogeneous
Brasses of the Muntz- Metal Type by Paul D. Merica and L,
W. Sohad. May 9, 1918.

332 ^Preliminary Determination of the Thermal Expansion of Molyb-
denum by Lloyd W, Schad and Peter Hi&nert. January 39,19i99

335 The Effect of Rate of Temperature Change on the Transforma-
tions in an Alloy Steel, by H, Scott, July 10, 1919.

336 n A Simplification of the Inverse-Rate Method for Thermal
Analysis, by P, D, Merica, July 11, 1919.

337 Constitution and Metallography of Aluminum and its Light Al-
loys with Copper and with Magnesium, by P, D. Merica, R. G.

Waltenberg and J. R, Freeman, Jr, August 16, 1919.
342 Reflecting Power of Stellite and Lacquered Silver, by W. W,

Coblentz and H. Kahler, September 11, 1919.
343 Location of Flaws Rifle-Barrel Steel by Magnetic Analysis

by R. L* Sanford and Wm. B. Kourbenhoven, October 3, 1919.
346 Oxygen Content by the Ledebur Method of Acid Bessemer Steels

Deoxidized in Various Ways, by J R. Cain and Earl Petti-
john. November 11, 1919,
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347 The Heat Treatment of Duralumin* by P, D. Merica, R. G, Wal-
tenberg and H. Scott* November 15, 1919.

348 Use of a Modified Rosenhain Furnace for Thermal Analysis by
H. Scott and J. R. Freeman, October 24, 1919.

350 Equilibrium Conditions in the System Carbon, Iron Oxide, and
Hydrogen in Relation to the Ledebur Method for Determining
Oxygen in Steel, by J. R, Cain, November 10, 1919.

356 Notes on the Micro structure of Iron and Mild Steel at High
Temperatures, by Henry S, Rawdon and H. Scott. March 15,
1920

.

363 Preparation and Reflective Properties of Some Alloys of
Aluminum with Magnesium and with Zinc, by R. G. Waltenberg
ishd W. W. Coblentz# February 12, 1920.

376 Critical R&nge of Some Commercial Nickel Steels, by H« Scott
April 6, 1920.

377 Intercryetalline Brittleness of Lead, by H, S. Rawdon.
April 6, 1920.

TECHNOLOGIC PAPERS

11 Comparison of five methods used to measure hardness;
Ralph P. Devries. July 22, 1912.

25 Electrolytic corrosion of iron in soils; by Burton MoCollum
and K. H» Logan. June IB, 1913*

38 Observations on finishing temperatures and properties of
rails; by G, K, Burgess, J. J. Crowe, H. S, Rawdon, and
R. G. Waltenberg. April 28, 1914.

53 Investigation of fusible tin boiler plugs; by George K,

|

Burgess and P, D. Merica. October 15, 1915.
59 Standard test specimens Of zinc bronze (Cu 88, SnlO, Zn2)

Part I. - Preparation of specifications; by C, P, Karr.
Part II. - Micro structure : by Henry S. Rawdon, March 15,
1916

.

60 Microstructural changes accompanying annealing of cast bronze
(Cu 88, Sn 10, Zn 2); by Henry S* Rawdon. January 25, 1916,

61 Some foreign specifications for railway materials: Rails,
wheels, axles, tires; by G. K, Burgess and P. D, Merica,
April 20,, 1916.

62 Modern practice in construction and maintenance of rail joints
and bonds in electric railways; by E. R. Shepard, March 10,
1916.

82 Failure of brass: 1, Micro structure and initial stresses in
wrought brasses of the type 60 per cent copper and 40 per
cent zinc; by Paul D. Merica and R, W, Woodward, January
29, 1916,

1

83 Failure of brass: 2, Effect of corrosion on ductility and
strength of brass; by Paul D. Merica, November 14, 1916.

84 Failure of brass: 3, Initial stress produced by the ‘-'burning
in” of manganese bronze; by Paul D, Merica and C, P. Karr
November 17, 1916.
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Structure of the Coating on Sinned Sheet Copper in a Specific

Case of Corrosion, by Paul D, Meric a, April 21, 1918.
il Temper at’ora Measurements in Bessemer and Open Hearth Practice

by George K 0 Burgess, May 8, .1917.
i? Some Unusual Features in the Micro structure of Wrought Iron

by Henry S, Rawdon. September 20, 1917.
pi Tests of Large Bridge Columns, by J. H. Griffith and J, C,

Bragg, June 27, 1918.
,03 Typical Cases of the Deterioration of Muntz Metal (60:40

Brass) by Selective Corrosion; by H. S. Rawdon, December
15, 1917.

09 Conservation of Tin in Bearing Metals, Bronzes and Solders;
by G, K. Burgess and R, W. Woodward. March 15, 1919.

18 A Critical Study of the Ledebur Method for Determining Oxygen
in Iron and Steel; by J, R. Cain and E. Petti john,
January 11, 1919.

21 Strength and Other Properties of Wire Rope; by J. H. Griffith
and J. C. Biagg. July 16, 1919.

26 A Study of the Goutal Method for Determining Carbon Monoxide
and Carbon Dioxide in Steels; by J, R. Cain and Earl Petti-
john, April 50, 1919*

29 Notes on the Graphitization of White Cast Iron upon Annealing
by P, D, Merica and L. J. Gurevich. July 12, 1919.

32 Meohanical Properties and Resistance to Corrosion of Rolled
Light Alloys of Aluminum and Magnesium with Copper, with
Nickel and with Manganese; by P. D. Merica, R. G, Walten-
berg and A, N. Finn. October 25„ 1919,

35 Behavior of Wrought Manganese Bronze Exposed to Corrosion
while under Tensile Stress; by P, D, Merica and R. W.
Woodward . October 6, 1919.

.39 Some Tests of Light Aluminum Casting Alloys - The Effect of
Heat Treatment; by P. D, Merica and G. P. Karr. October
24, 1919,

41 An Electrolytic Resistance Method for Determining Carbon; by
J. R, Gain. December 6, 193.9.

43 A Study of the Deter&fe&atibn of Nickel Spark-plug Electrodes
in Sergio e; by H. S. Rawdon and A. I. ICrynitsky. January
22, 1920.

56 Metaliographic Features Revealed by the Deep Etching of
Steel; by H, S. Rawdon and Samuel Epstein, Maich 19, 1920,

58 A Peculiar Type of Intercrystalline Brittleness of Copper; by
H. S, Rawdon and S. C. Langdon, April 10, 1920.

63 Stresses Caused by Cold Rolling; by H. M. Mows and E. C.

Groesbeck, May 18, 1920.
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C1RCULAR.S

? Pyrometer testing and heat Measurements. October 1, 1913,
14 AnsAy&ed irons and steels, method of analysis. March 30, 1916.
17 Magnetic testing. March 18, 1916,
31 Copper-wire tables. October 1, 1914,
35 Melting joints of chemical elements, January 1, 1915.
43 Metallographic testing, September 1, 1913.
45 Testing cf materials. November 1, 1913,
58 Invar and related nickel steels, April 4, 1916.
70 Materials for the household. December 5, 1917,
73 Copper I'June 25, 1918,
76 Aluminum and its Light Alloys, April 21, 1919.
78 Solders for Aluminum. January 28, 1919.
80 Protective Metallic Coatings for the Rustproofing of Iron and

Steel, October 4, 1919,
Nickel and its Alloys (in press)
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